The elements V, Ga, Ge, As, Mo, Ag, Cd, In, Sn, Sb, W, Tl, Pb, and Bi show variable geochemical behavior between Earth's different reservoirs. All of these elements, with the exception of V, W and Ga, have been shown experimentally or observationally to partition into sulfides to varying extents in the bulk silicate earth (Li and Audetat, 2012; Kiseeva and Wood, 2015). However, these elements can also exhibit siderophile (V, Ga, Ge, As, Mo, Ag, Sn, Sb, W) and lithophile (V, Ga, Ge, As, Mo, Cd, In, Sn, Sb, W, Tl, Pb) behavior based on studies of mantle peridotites (Witt-Eickschen et al., 2009), and mantle-derived magmas (Greaney et al., 2017; Patten et al., 2013; Yi et al., 1995; Jochum et al., 1993; Jochum and Hofmann, 1997; McDonough and Sun, 1995). Many of these studies infer geochemical behavior based on element ratios in the whole rock or glass and do not directly measure the abundance of these variably chalcophile elements in sulfides themselves.
Introduction
. Primitive mantle-normalized LA-ICP-MS data of all phases with the sulfide data represented by box and whisker plots (error bars plot the max. and min. values measured). Elements are ordered by their median concentration in the sulfide with Mo having the highest median abundance in sulfide and V having the lowest. Several sulfides contained less than the detection limit (~0.01 ppm) of Sb, In, Sn, and W. These sulfides were not included in the analysis, so the plotted data are skewed to slightly higher values (hence the arrows).
Bulk Silicate Earth Abundances
Melt depletion trends are observed for a subset of elements (Fig. 2) . The refractory element Mo and moderately volatile element Ge show compatible behavior during mantle melting with estimated primitive mantle values of Mo = 62 ppb (± 50) and Ge = 1240 ppb (± 280). This estimate for [Mo] is slightly higher than the basalt-derived estimates of McDonough and Sun (1995) (50 ppb) and Palme and O'Neill (2014) (47 ppb), however there is a large error associated with the Mo regression, given the scatter in the data. This higher mantle estimate supports the observations of Liang et al. (2017) who found that Mo is enriched in peridotites relative to previous estimates, suggesting that Mo may be slightly more compatible in the mantle than initially thought, or that Mo may be selectively enriched from mantle metasomatism. Both Mo compatibility and metasomatic enrichment are observed in this study. Liang et al. propose that Mo may be retained in mantle sulfides, which is seemingly supported by this data given Mo's high abundance in the sulfides measured here (1.8 to 2000 ppm). However, sulfides are exhausted during mantle melting and Mo mass balance is incomplete in these samples, so another unknown phase may be needed to explain Mo's compatibility.
The volatile elements Cd and In are incompatible during mantle melting, with primitive mantle values estimated at Cd = 32 ppb (± 5.1) and In = 12 ppb (± 1.4), in good agreement with values calculated by Witt Eickschen et al. (2009) and McDonough and Sun (1995) , respectively. The data collected for the remaining elements V, Ga, As, Ag, Sn, Sb, W, Tl, Pb, and Bi form rough melt depletion trends against MgO or Al2O3, but there is too much scatter for a BSE estimate to be reliably calculated.
